Endocrine cell and nerve regeneration in autologous in situ tissue-engineered small intestine.
The purpose of this study was to regenerate a larger size of small intestinal tissue than that of our previous study and to evaluate the regeneration of the endocrine cells (ECC) and nerve system of autologous tissue-engineered small intestine. The effect of implantation of large numbers of smooth muscle cells (SMC) for the regeneration of small intestine was also investigated. Two types of scaffolds with different cell densities were fabricated: low density (LD) of SMC in the scaffold and high density (HD) of SMC in the scaffold. Both scaffolds were implanted into defects of isolated ileum in a canine model. Animals were sacrificed at 8, 12, 18, and 24 weeks. The area of engineered small intestine in the HD group was four times larger than that in the LD group, although that was smaller in size than the original size of the defect. There were no significant changes in the thickness of regenerated smooth muscle layer (SML) in the LD and HD groups. The numbers of endocrine cells gradually increased after implantation. At 18 weeks of regeneration, the number of ECC reached levels comparable to that of normal mucosa. The nerve fibers extended to the center of the graft area and were observed in regenerated SML and regenerated villi at 24 weeks. The ECC and nerve fibers were regenerated in autologous in situ tissue-engineered small intestine. Seeding a large number of SMC was not sufficient for the regeneration of the small intestine in a tubular configuration.